Research progress on the basic helix-loop-helix transcription factors of Aspergillus species.
Basic helix-loop-helix (bHLH) proteins belong to a superfamily of transcription factors, and they are widely distributed in eukaryotic organisms. Members of the bHLH protein family can form homodimers or heterodimers with themselves or other family members, and they often play bifunctional roles as activators and repressors to uniquely regulate the transcription of downstream target genes. The bHLH transcription factors are usually involved in developmental processes, including cellular proliferation and differentiation. Therefore, these transcription factors often play crucial roles in regulating growth, development, and differentiation in eukaryotes. Aspergillus species fungi are widely distributed in the environment, and they play important roles not only in the decomposition of organic matter as an important environmental microorganism but also in the fermentation and the food processing industry. Furthermore, some pathogenic fungi, such as Aspergillus flavus and Aspergillus fumigatus, affect the environment and human health in important ways. Recent research has shown that some Aspergillus bHLH proteins are significantly involved in the regulation of asexual and sexual reproduction, secondary metabolite production, carbohydrate metabolism, conidial and sclerotial production, among other processes. Here, we review the regulatory mechanisms and biological functions of the bHLH transcription factors of the Aspergillus genus to provide a theoretical reference for further study on the growth and development of Aspergillus and the functions of bHLHs.